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IM THE CLAIMS 

1 (Currently amended) A computer-implemented method for communication and 
cooperative task completion among a plurality of distributed electronic agents, 
comprising the acts of. 

registering a description of each active client agent's functional capabilities as 
corresponding registered functional capabilities, using an expandable, platform^ 
independent, inter-agent language wherein the inter-aqen i : language includes: 

a I^ Y^r nf rnnversationai nrotocol d e fined bv event ^vpes and parameter lists 

aRsnriated v>^lth one or moT ^ r.f the events: and 

a content la ver rnmprismn one or more of goals, trinqers and data elements 

associated with the events: 
receiving a request for service as a base goal in the inter-agent language, in the form of 
an arbitrarily complex goal expression; and 

dynamically interpreting the arbitrarily complex goal expression, said act of interpreting 
further comprising: 

generating one or more sub-goals expressed in the inter-agent language; 

constmcting a goal satisfaction plan wherein the goal satisfaction plan includes: 

a suitable delegation of sub-goal requests to best complete the 

requested service request-by using reasoning that includes 
one or more of domain-independent coordination strategies, 
domain-specific reasoning, and application-specific 
reasoning comprising rules and learning algorithms; and 

dispatching each of the sub-goals to a selected client agent for performance, based on 

a match between the sub-goal being dispatched and the registered functional 

capabilities of the selected client agent. 

2. (Previously presented) A computer-implemented method as recited in claim 1 . 
further including the following acts of: 
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receiving a new request for service as a bsse goal using the inter-agent language, m 
the form of another arbitrarily complex goal expression, from at least one of the 
selected client agents in response to the sub-goal dispatched to said agent; and 
recursively applying the step of dynamically interpreting the arbitrarily complex goal 
expression in order to perform the new request for service. 

3. (Previously presented) • A computer-implemented method as recited in claim 2 
wherein the act of registering a specific agent further includes: 

invoking the specific agent in order to activate the specific agent; 
instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent 1o a facilitator agent in 
response to the instantiation of the specific agent. 

4. (original) A computer-implemented method as recited in claim 1 further including the 
act of deactivating a specific client agent no longer available to provide services by 
deleting the registration of the specific client agent. 

5. original) A computer-implemented method as recited in claim 1 further comprising 
the act of providing an agent registry data stmcture. 

6. (original) A computer-implemented method as recited in claim 5 wherein the agent 
registry data stmcture includes at least one symbolic name for each active agent. 

7. (original) A computer-implemented method of recited in claim 5 wherein the agent 
registr/ data stmcture includes at least one data declaration for each active agent. 

8. (original) A computer-implemented method as recited in claim 5 wherein the agent 
registry data stmcture includes at least one trigger declaration for one active agent. 

9. (original) A computer-implemented method as recited in claim 5 wherein the agent 
registry data stmcture ir^cludes at least one task declaration, and process 

cnaracien^tira lur ca^^n a^vi\^ t*y«.i*- 
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10. (original) A computeMmplemented method as recited in claim 5 wherein the agent 
registry data structure includes at least one process characteristic for each active agent. 

11. (original) A computer-implemented method as recited in claim 1 further comprising 
the act of establishing communication between the plurality of distributed agents. 

12. (original) A computer-implemented method as recited in claim 1 further comprising 

! 

the acts of: 

receiving a request for sen/ice in a second language differing from the inter^agent 
language; 

selecting a registered agent capable of converting the second language into the Inter- 
agent language; and 

fonA^arding the request fdr service in a second language to the registered agent capable 
of converting the second language into the inter-agent language, implicitly requesting 
that such a conversion be performed and the results returned. 

13. (original) A computer-implemented method as recited in claim 12 wherein the 
request includes a natural language query, and the regisiered agent capable of 
converting the second language into the inter-agent language service is a natural 
language agent. 

14. (original) A computer-implemented method as recited in claim 13 wherein the 
natural language query was generated by a user interface agent 

15. (original) A computer-implemented method as recited in claim 1. wherein the base 
goal requires setting a trigger having conditional functionality and consequential 
functionality. 

1 6. (original) A computer-implemented method as recited in claim 15 wherein the 
trigger is an outgoing communications trigger, the compiiter implemented method 
further including the acts of: 
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monitoring all outgoing communication events in order to d Btermlne whether a specific 
outgoing communication event has occun^ed; and 

in response to the occurrence of the specific outgoing communication event, performmg 
the particular action defined by the trigger. 

17. (original) A computer-implemented method as recited in claim 1 5 wherein the 
trigger is an Incoming communications trigger, the computer implemented method 
further including the acts of: 

monitoring all incoming communication events in order to determine whether a specific 
incoming communication event has occurred; and 

in response to the occurrence of a specific incoming communication event satisfying 
the trigger conditional functionality, performing the particular consequential functionality 
defined bythetrigger. 

18. (original) A computer-implemented method as recited in claim 15 wherein the 
trigger is a data trigger, the computer implemented method further including the acts of: 
monitoring a state of a data repository; and 

in response to a particular state event satisfying the trigger conditional functionality, 
performing the particular consequential functionality defined by the trigger. 

19. (original) A computer-implemented method as recited in claim 15 wherein the 
trigger is a time trigger, the computer implemented method further including the acts of: 
monitoring for the occurrence of a particular time condition; and 

in response to the occurrence of a particular time condition satisfying the trigger 
conditional functionality, performing the particular consequential functionality defined by 
the trigger. 

20. (original) A computer-implemented method as recited In claim 15 wherein the 
trigger is installed and executed within the facilitator agent. 

21. (original) A computer-implemented method as recited in claim 15 wherein the 
trigger is installed and executed within a first service-providing agent. 

595Oi.S016.US0i 5 Serial No. 09/225,198 

[ 

PAGE 10/3B ' RCVD AT 6/8/2004 12:00:58 PM [Eastern Daylight Time] * SVR:USPT0-EFXIU:-1/3 * DNIS:8729306 * CSID:65083843S0 ' DUIUTION (mm-ss):09-48 



06/08/2004 09:07 FAX 8508384350 PERKINS CO IE LL P ElOll 



j 

22. (original) A computer-implemented method as recited in claim 15 wherein the 
conditional functionality of the trigger is installed on a facilitator agent. 

23 (original) A computer-implemented method as recited In claim 22 wherein the 
consequential functionality is installed on a specific service-providing agent other than a 
facilitator agent. ' 

24. (original) A computefj-implemented method as recited in claim 15 wherein the 
conditional functionality of the trigger is installed on specific service-providing agent 
other than a facilitator agent. 

25. (original) A computer-implemented method as recited in claim 15 wherein the 
consequential functionality of the trigger is installed on a facilitator agent_ 

26. (original) A computer-implemented method as recited in claim 1 wherein the base 
goal is a compound goal having sub-goals separated by operators. 

27. (original) A computer-implemented method as recited in claim 26 wherein the type 
of available operators includes a conjunction operator, a disjunction operator, and a 
conditional execution operator. 

28. (original) A computerMmplemented method as recited in claim 27 wherein the type 
of available operators further includes a parallel disjunction operator that indicates that 
disjunct goals are to be performed by different agents. 

29. (Currently amended) A computer program stored on a computer readable 
medium, the computer program executable to facilitate cooperative task completion 
within a distributed computing environment, the distributed computing environment 
including a plurality of autonomous electronic agents, the distributed computing 
environment supporting an Interagent Communication Language, the computer ' 
program comprising computer executable instructions for: 
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providing an agent registry that declares capabilities of service-providing electronic 
agents currently active v^^ithin the distributed computing environnnent: 
interpreting a service request In order to determine a base goal that may be a 
compound, arbitrarily complex base goal, the sen/ice request adhering to an Interagent 
Communication Language (!CL), wherein the I CL includes: 

^ lo yor nf ror.ver5;aticnal r r"^-""' ^"^'"^^ Parameter lists 

associated with one or more of the events; an d 

^ ^^ntr.nt iPiver comp rteino one or mo re of goals^tDgqers and data elements 
associated with the event_s; 

the act of interpreting including the sub-acts of: 

determining any task completion advice provided by the base goal, and 
determining any task completion constraints provided by the base goal; 

constmcting a base goal satisfaction plan including the sub-acts of: 
detemiining whether the requested service is available, 
determining sub-goals required in completing the base goal by using 

reasoning that includes one or more of domain-independent coordination strategies. 

domain-specific reasoning, and application-specific reasoning comprising mies and 

learning algorithms, 

selecting service-providing electronic agents from the agent registry 

suitable for performing the determined sub-goals, and 

ordering a delegation of sub-goal requests to best complete the requested 

service; and 

implementing the base goal satisfaction plan. 

30. (original) A computer program as recited in claim 29 wherein the computer 
executable instruction for providing an agent registry includes the following computer 
executable instnjctions for registering a specific service-providing electronic agent into 
the agent registry: 

establishing a bi-directional communications link between the specific agent and a 
facilitator agent controlling the agent registry; 

providing a new agent profile to the facilitator agent, the new agent profile defining 

publicly avSliiaDit; uapciDmueo wi in^^ ^r-^ zj 
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registering the specific agent together with the new agent profile within the agent 
registry, thereby making available to the facilitator agent the capabilities of the specific 
agent. 

31 . (original) A computer program as recited in claim 30 wherein the computer 
executable instruction for registering a specific agent further includes: 
invoking the specific agent in order to activate the specific agent; 
instantiating an instance of the specific agent; and 

transmitting the new agent profile from the specific agent to the facilitator agent in 
response to the instantiation of the specific agent. 

32. (original) A computer program as recited in claim 29 wherein the computer 
executable instruction for providing an agent registry includes a computer executable 
instruction for removing a specific service-providing electronic agent from the registry 
upon determining that the specific agent is no longer available to provide services. 

33. (original) A computer program as recited in claim 29 -wherein the provided agent 
registry includes a symbolic name, a unique address, data declarations, trigger 
declarations, task declarations, and process characteristics for each active agent. 

34. (original) Computer program as recited in claim 29 fuither including computer 
executable instmctions for receiving tiie sen/ice request via a communications link 
established with a client. 

35. (original) A computer program as recited in claim 29 wherein the computer 
executable instruction for providing a service request includes instructions for: 
receiving a non-1 CL format service request; 

selecting an active agent capable of converting the non-lCL formal service request into 
an iCL format service request; 

fonfl/arding the non-lCL format seivice request to the active agent capable of converting 
the non-lCL format service request, together with a request that such conversion be 
performed; and 
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receiving an ICL format service request corrasponding to tl.e non-lCL format service 
request. 

36 (original) A computer program as recited in claim 35 wherein the non^lCL format 
service request includes a natural language query, and th« active agent capable of 
converting ttie non-ICL formal service request into an ICL format service request is a 
natural language agent. 

37. (original) A computer program as recited in claim 36 wherein the natural language 
query is generated by a user interface agent. 

38. (original) A computer program as recited in claim 29, the computer program further 
including computer executable instructions for implementing a base goal that requires 
setting a trigger having conditional and consequential functionality. 

39. (original) A computer program as recited in claim 38 wherein the trigger is an 
outgoing communications trigger, the computer program further including computer 
executable instmctions for: 

monitoring all outgoing communication events in order to determine whether a specific 
outgoing communication event has occurred; and 

in response to the occurrence of the specific outgoing communication event, performing 
the particular action defined by the trigger. 

40. (original) A computer program as recited in claim 38 wherein the trigger is an 
incoming communications trigger, the computer program further including computer 
executable instructions for: 

monitoring all Incoming communication events in order to determine whether a specific 
incoming communication event has occurred; and 

in response to the occurrence of the specific incoming communication event, 
performing the particular action defined by the trigger. 
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41 (original) A computer program as recited in dalm 38 wherein the trigger is a data 
trigger, the computer program further including computer executable instmctions for: 
monitoring a state of a data repository; and 

in response to a particular state event, performing the particular action defined by the 
trigger. 

42. (original) A computer program as recited in claim 38 v.herein the trigger is a time 
trigger, the computer program further including computer executable instructions for: 
monitoring for the occurrence of a particular time condition; and 

in response to the occurrence of the particular time condition, performing the particular 
action defined by the trigger. 

43. (original) A computer program as recited in claim 38 further including computer 
executable instructions for installing and executing the trigger within the facilitator 
agent. 

44. (original) A computer program as recited in claim 38 further including computer 
executable instmctions for installing and executing the trigger within a first service- 
providing agent. 

45. (original) A computer program as recited in claim 29 further including computer 
executable instructions for interpreting compound goals iiaving sub-goals separated by 
operators. 

46. (original) A computer program as recited in claim 45 wherein the type of available 
operators includes a conjunction operator, a disjunction operator, and a conditional 
execution operator. 

47. (original) A computer program as recited in claim 46 wherein the type of available 
operators further includes parallel disjunction operator that indicates that distinct goals 
are to be performed by different agents. 
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48 (Currently amended) ■ An interagent Communication Language (ICL) providing a 
basis for facilitated cooperative task completion v^ithin a diistributed computing 
environment having a facilitator agent and a plurality of aulonomous service-providing 
electronic agents, wherein: 
the ICL having one o r more of: 

^ i^ Y^r nf mnversationg ' p-^'-'^^' ^■'^^"^^ ^v event I rs^pes and parameter lists 

a-^snniated with one or more of the events; and 

^ nont^nt laver compri^infi one or m f>re of aoals. trinqers and data elemen ts 
associated with the events: 
the ICL having one or more features from a set of features comprising: 

enabling agents to perfomi queries of other agents: 

enabling agents to exchange information with other agents; and 

enabling agents to set triggers within other agents; and 
the ICL having a syntax supporting compound goal expressions wherein said 

compound goal expressions are such that goals wUhin a single request provided 

according to the ICL syntax may be coupled by one or more operators from a set 

of operators comprising: 

a conditional execution operator; and 

a parallel disjunctive operation that indicates that disjunct goals are to be 
performed by different agents. 

49. (original) An ICL as recited in claim 48, wherein the ICL is computer platform 
independent. 

50. (original) An ICL as recited In claim 48 wherein the ICL is independent of computer 
programming languages which the plurality of agents are programmed In. 

51. (original) An ICL as recited in claim 48 wherein the ICL syntax supports explicit task 
completion constraints include use of specific agent conistraints and response time 
constraints. 
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52 (original) An ICL as recited in claim 51 . wherein possible types of task completion 
constraints include use of specific agent constraints and response time constraints. 

53. (original) An ICL as recited in claim 51 wherein the ICL syntax supports explicit task 
completion advisory suggestions within goal expressions. 

54. (original) An ICL as recited in claim 48 wherein the ICL syntax supports explicit task 
completion advisory suggestions within goal expressions. 

55. (original) An ICL as recited in claim 48 wherein each J3utonomous service providing 
electronic agent defines and publishes a set of capability declarations or solvables, 
expressed in ICL, that describes services provided by such electronic agent. 

56. (original) An ICL as recited In claim 55 wherein an electronic agenfs solvables 
define an interface for the electronic agent. 

57. (original) An ICL as recited in claim 56 wherein the facilitator agent maintains an 
agent registry making available a plurality of electronic agent interfaces. 

58. (original) An ICL as recited in claim 57 wherein the possible types of solvables 
includes procedure solvables, a procedure solvable openable to implement a procedure 
such as a test or an action. 

59. (original) An ICL as recited in claim 58 wherein the possible types of solvables 
further includes data solvables, a data solvable operable to provide access to a 
collection of data. 

60. (original) An ICL as recited in claim 58 wherein the possible types of solvables 
includes data solvables,.a data solvable operable to provide access to a collection of 
data. 
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61 . (Currently amended) A facilitator agent arranged to coordinate cooperative task 
completion within a distributed computing environment having a plurality of 
autonomous sen/ice-providing electronic agents, the facilitator agent comprising: 
an agent registi^ that declares capabilities of service-providing electronic agents 

currently active within the distributed computing emnronment; and 
a facilitating engine operable to parse a service request In order to interpret a 
compound goal set forth therein, the compound goal including both local and global 
constraints and control parameters, the service request foimed according to an 
Interagent Communication Language (ICL). wherein the ICL includes: 

a layer of conversatio nal protocol defined by e vent types and parameter 
licttP! associated with one or m r>rR nf the events: and 
a rnntRnt la yer comprising one or more of goals, trigge rs and data 
cilRments associated with the events; 
the facilitating engine further operable to construct a goal satisfaction plan by using 
reasoning that Includes one or more of domain-independent coordination 
strategies, domain-specific reasoning, and application-specific reasoning 
comprising rules and learning algorithms. 

62. (original) A facilitator agent as recited in claim 61 , wherein the facilitating engine is 
capable of modifying the goal satisfaction plan during execution, the modifying initiated 
by events such as new agent declarations within the agent registry, decisions made by 
remote agents, and information provided to the facilitating engine by remote agents. 

63. (original) A facilitator agent as recited in claim 61 wherein the agent registry 
includes a symbolic name, a unique address, data declarations, trigger declarations, 
task declarations, and process characteristics for each a^\\/e agent. 

64. (original) A facilitator agent as recited in claim 61 wherein the facilitating engine is 
operable to install a trigger mechanism requesting that a certain action be taken when a 
certain set of conditions are met. 
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65 (original) A facilitator ^gent as recited in claim 64 wherein the trigger mechanism is 
a communication trigger that monitors communication events and perfom^ the certain 
action when a certain communication event occurs. 

66 (original) A facilitator agent as recited in claim 64 wherein the trigger mechanism is 
a data trigger that monitors a state of a data repositor/ and performs the certain action 
when a certain data state is obtained. 

67. (original) A facilitator, agent as recited in claim 66 wherein the data repository is 
local to the facilitator agent. 

68. (original) A facilitator agent as recited in claim 66 wherein the data repository is 
remote from the facilitator agent. 

69. (original) A facilitator agent as recited in claim 64 wherein the trigger mechanism is 
a task trigger having a set of conditions. 

70. (original) A facilitator agent as necited in claim 61 , the facilitator agent further 
including a global database accessible to at least one of the service-providing electronic 
agents. 

71 . (Currently amended) A software-based, flexible computer architecture for 
communication and cooperation among distnbuted electronic agents, the architecture 
contemplating a distributed computing system comprising: 

a plurality of service-providing electronic agents; a«4 

an Interaaent Communicati- r ■ ^"^...r,^ (ini ^ wherein the inter-agent language 
includes: 

^ ia yfir r^f conversatinnal protocol defined bv event types and parameter list s 
associated with one or m ore of the events; and 

A nontRHt layer cQmpri.^ina one o r more of goals, t i inners and data elements 
associated with the events: and 
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, facilitator agent in t>l-dir.ctional communications with the plurality of service^providing 
electronic agents, the facilitator agent including: 

an agent registry that declares capabilities of service-providing electronic agents 
currently active within the distributed computing environment; 

a facilitating engine operable to parse a seivice request in order to interpret an 
arbitrarily complex goal set forth therein, the facilitating engine further 
operable to construct a goal satisfaction plan including the coordination of 
a suitable delegation of sub-goal requests to best complete the requested 
service by using reasoning that includes one or more of domain- 
independent coordination strategies, domain-specific reasoning, and 
application-specific reasoning comprising rules and learning algorithms. 

72. (Cun^ently amended) A computer architecture as recited in claim 71 , wherein the 
(33^1- fcrth c ca m n i t -r •^mhitnrt w -.n Interagent Communication Language (ICL) isfor 
enabling agents to perform queries of other agents, exchange information with other 
agents, and set triggers within other agents, the ICL further defined by an ICL syntax 
supporting compound goal expressions such that goals within a single request provided 
according to the ICL syntax may be coupled by a conjunctive operator, a disjunctive 
operator, a conditional execution operator, and a parallel disjunctive operator parallel 
disjunctive operator that indicates that disjunct goals are to be performed by different 
agents. 

73. (original) A computer architecture as recited in claim 72. wherein the ICL is 
computer platform independent 

74. (original) A computer architecture as recited in claim 73 wherein the ICL is 
independent of computer programming languages in which the plurality of agents are 

programmed. 

75. (original) A computer architecture as recited in claim 73 wherein the ICL syntax 
supports explicit task completion constraints within goal expressions. 
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76 (original) A cx,mputer architecture as recited in claim 75 wherein possible types of 
task completion constraints include use of specific agent constraints and response time 
constraints. 

77. (original) A computer architecture as recited in claim 75 wherein the ICL syntax 
supports explicit task completion advisory suggestions within goal expressions. 

78. (original) A computer architecture as recited in claim 73 wherein the ICL syntax 
supports explicit task completion advisory suggestions wilhin goal expressions. 

79. (original) A computer architecture as recited in claim 73 wherein each autonomous 
service^providing electronic agent defines and publishes a set of capability declarations 
or solvables, expressed in ICL, that describes services provided by such electronic 
agent. 

80. (original) A computer architecture as recited in claim 79 wherein an electronic 
agent's solvables define an interface for the electronic agent. 

81. (original) A computer architecture as recited in claim 80 wherein the possible types 
of solvables includes procedure solvables. a procedure solvable operable to implement 
a procedure such as a test or an action, 

82. (original) A computer architecture as recited in claim 81 wherein the possible types 
of solvables further includes data solvables, a data solvable operable to provide access 
to a collection of data. 

83. (original) A computer architecture as recited in claim 82 wherein the possible types 
of solvables includes a data solvable operable to provide access to modify a collection 
of data. 
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84 (Previously presented) A computer architecture as recited In claim 71 wherein a 
planning component of the facilitating engine are distributed across at least two 
computer processes. 

85. (Previously presented) A computer architecture as recited in claim 71 wherein an 
execution component of the facilitating engine is distributed across at least two 
computer processes - 

86. (Currently amended) A data wave carrier providing a transport mechanism for 
information communication in a distributed computing environment having at least one 
facilitator agent and at least one active client agent. andarU nteraqent Communication 
Lanouaae fICLt. wherei n thR ICL includes: 

a la yRr of conversational protocol defined by event Wpes a nd parameter lists , 
gssnciated with one or m ore of the events: and 

R r.nntRnt layer comprising one or more of goals, trinners a nd data elements 

associated with the events; 
wherein said at least one facilitator agent is operable to ©instruct a goal satisfaction 
plan by using reasoning that includes one or more of domain-independent coordination 
strategies, domain-specific reasoning, and application-specific reasoning comprising 
mles and learning algorithms for satisfying one or more requests for service from said 
at least one active client agent, the data wave carrier comprising a signal representation 
of an inter-agent language description of an active client agent's functional capabilities. 

87. (Previously presented) A data wave carrier as recited in claim 86, the data wave 
carrier further comprising a corresponding signal representation of said one or more 
requests for service in the inter-agent language from a first agent to a second agent. 

88. (Previously presented) A data wave earner as recited in claim 86. the data wave 
carrier further comprising a signal representation of a goial dispatched to an agent for 
performance from a facilitator agent. 
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89. (original) A data wave carrier as recited in claim 88 wherein a later state of the data 
wave carrier comprises a signal representation of a response to the dispatched goal 
including results and/or a status report from the agent for performance to the facilitator 
agent. 
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